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ABSTRACT
Background: Women have been shown to be at higher risk than men of developing posttrau-
matic stress disorder (PTSD) after traumatic events. Women in New York City were more
likely than men to have probable PTSD 5–8 weeks after the September 11, 2001, terrorist at-
tacks on the World Trade Center. We explored the factors that could explain the higher preva-
lence of probable PTSD among women in the aftermath of the attacks.
Methods: Data from a telephone survey of a randomly selected group of residents of Man-
hattan living south of 110th street, conducted 5–8 weeks after September 11, were used in
these analyses. The survey assessed demographic information, lifetime experience of trau-
matic events, life stressors, social support, event exposure variables, perievent panic attacks,
postevent concerns, and probable PTSD related to the attacks. We determined the contribu-
tion of key covariates that could explain the gender-probable PTSD relation through strati-
fied analyses and manual stepwise logistic regression model building.
Results: Among 988 respondents, women were two times more likely than men to report
symptoms consistent with probable PTSD after the September 11 attacks. When adjusted for
potential confounders, the association between gender and probable PTSD diminished from
OR 5 2.2 (95% confidence interval [CI] 1.3–3.6) to OR 5 1.2 (95% CI 0.7–2.2).
Conclusions: These results suggest that specific behavioral and biographic factors (including
previous traumatic experiences and psychological disorders, social responsibilities, and perievent
emotional reactions) explained most of the excess burden of probable PTSD among women af-
ter a disaster. Isolating the characteristics that place women at greater risk for probable PTSD
after disasters can inform public health prevention strategies and spur further research.
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INTRODUCTION
WOMEN HAVE BEEN SHOWN to be at greater riskthan men of developing posttraumatic
stress disorder (PTSD) after traumatic events.1–8
This increased risk has been documented in ado-
lescence and adulthood, both among women who
are survivors of individual traumatic events (e.g.,
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rape, assault) and among woman who are sur-
vivors of mass disasters.1 The disparity in preva-
lence of PTSD between women and men was also
documented in a study of residents of Manhattan
conducted 5–8 weeks after the September 11,
2001, attacks on the World Trade Center. This
study found that whereas the overall prevalence
of probable PTSD related to the September 11 at-
tacks was 7.5%, 9.9% of women and only 4.8% of
men met criteria for probable PTSD.7 Two other
studies examining the symptoms of PTSD after
September 11 also showed that female gender
was associated with an increased risk of PTSD.4,6
Several hypotheses have been suggested to ex-
plain this gender difference in PTSD prevalence.
First, it has been hypothesized that women ex-
perience traumatic events differently from men.
Although men experience more traumatic events
than women, the overall incidence of PTSD in
men is lower than it is in women.9–12 However,
women’s conditional risk for PTSD associated
with both mass disasters and other traumatic ex-
periences, such as mugging, has been shown to
be greater than among men in several stud-
ies.3–8,11–19 This elevated risk may be due to qual-
itative gender-related differences in the way an
event is experienced.1,10–16
Second, women may have more ancillary stres-
sors associated with traumatic events than men.
It is well established that persons who experience
heavier personal and financial losses after trau-
matic events are at an increased risk of develop-
ing PTSD.5,7,8,11,17 Women appear both to have a
greater investment in, and reliance on, interper-
sonal relationships than men.18,19 Women are also
more likely to be the primary caretakers of chil-
dren or to be single parents. Thus, it is plausible
that stresses about loved ones or personal losses
(e.g., loss of a friend or relative) may have a
greater impact on women than men after trau-
matic events.
Third, it has been hypothesized that traditional
gender-based social and behavioral patterns may
contribute to the gender disparity in PTSD preva-
lence. There are several forms of evidence for this
hypothesis. The disparity in PTSD prevalence be-
tween genders is greater in developing nations,
where women hold more traditional gender roles
in society (e.g., as primary caretakers of children),
than in the United States when similar traumatic
events are compared.20 In addition, women tra-
ditionally maintain more emotionally intimate re-
lationships and mobilize more social supports
during periods of stress than men. This network
mobilization can increase women’s exposure to,
and responsibility for, problems within their
community.21 Further, it has been shown that
among police officers, who are socialized into an
environment of similar gender roles, there is no
significant gender difference in prevalence of
PTSD after traumatic event experiences.22,23
Fourth, previous psychological disorders, such
as PTSD or depression, are associated with an 
increased probability of developing PTSD after a
new traumatic experience.5 The greater preva-
lence of baseline psychological disorders docu-
mented in national surveys among women may
account for the higher prevalence of PTSD among
women after individual traumatic events or mass
disasters.13
We were interested in building on previous re-
search and assessing why women had a higher
prevalence of probable PTSD after the September
11 terrorist attacks in order to identify groups to
which postdisaster interventions should be tar-
geted. In particular, we were interested in build-
ing on our work that showed that in crude analy-
ses, women had a higher prevalence of PTSD than
men after the attacks.7 We hypothesized that the
higher prevalence of probable PTSD among wo-
men was due to the psychological impact of pre-
vious traumatic events, ancillary stressors related
to the attacks, social and behavioral patterns plac-




Data were collected through telephone inter-
views with a random sample of adults (.17 years
old) living in Manhattan south of 110th Street be-
tween October 16, 2001, and November 15, 2001.
The survey was reviewed and approved by the
Institutional Review Board of the New York
Academy of Medicine.
A structured questionnaire, available in both
English and Spanish, elicited information about
demographic characteristics, where respondents
lived before September 11, and if respondents
were the primary caretakers of children in the
household. Random-digit dialing was used to
screen households for geographic eligibility, and
an adult in each household was randomly se-
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lected to be interviewed. The overall cooperation
rate of the survey was 64.3%. This cooperation
rate is based on the sum of the number of com-
pleted interviews, quota outs, and screen outs di-
vided by the sum of completed interviews, quota
outs, screen outs, refusals, and premature termi-
nations.
Demographic information, such as age, gender,
income, educational level, marital status, and sta-
tus as the primary caretaker of children in the
household, was obtained from the respondent. To
assess lifetime experience of traumatic events, re-
spondents were asked if they ever had experi-
enced a list of traumatic events modified from the
Diagnostic Interview Schedule (DIS) (e.g., forced
unwanted sexual contact, natural disasters, seri-
ous accidents).24 The number of traumatic events
experienced was summed and divided into cate-
gories (0, 1, 2–3, $4). Forced unwanted sexual
contact was examined separately because of its
potential particular importance in this context.
Eight stressful events that could have occurred
within the year previous to September 11 were
evaluated to assess baseline levels of life stressors
before the disaster. These 8 items were chosen
from the Stressful Life Experiences Short Form, 
a 20-item screening tool that includes personal
event experiences, such as disasters and acci-
dents.25 Report of mental or emotional problems
and summary measures of the total number of
stressful events reported were coded for analysis.
In addition, we assessed social support available
to the respondent in the 6 months prior to Sep-
tember 11 using a modified version of a social
support measure from the Medical Outcomes
Study focusing on emotional, instrumental, and
appraisal support.26 Levels of social support were
summarized and divided into thirds of low,
medium, and high for analysis.
Individual experiences related to both the Sep-
tember 11 attacks and its consequences were as-
sessed using questions pertaining to the location
of the respondent during the attack, whether in-
juries were sustained, the loss of property, death
or injury of relatives, friends, and acquaintances,
their involvement in the volunteer effort, and job
status. Level of concern regarding issues related
to the attacks (e.g., America’s War on Terrorism,
the possibility of future terrorist attacks, harm
from exposure to dust or chemicals from the
World Trade Center) was also assessed. Concern
was measured for each factor on a 5-point Likert
scale (1, least concerned–5, most concerned). A
summary measure of concern was created for
analysis by summing these levels of concern and
dividing the summed measures into categories.
Perievent panic attack was measured using a
modified version of the DIS measure for panic at-
tack.24 The presence of four or more symptoms
occurring in the “first few hours after” the events
of September 11 contributed to a diagnosis of a
perievent panic attack.
PTSD was assessed using the PTSD module
from the National Women’s Study, a tool devel-
oped for the assessment of large samples of adult
women surveyed about topics, including history
of traumatic events and PTSD, that has been used
in a number of random-digit dialing studies.27,28
This module was validated in a field trial against
the Structured Clinical Interview for DSM-III-R
(SCID) and was found to be comparable for iden-
tification of current PTSD (kappa 0.71). Instru-
ment sensitivity was 99%, and specificity was
79% compared with SCID diagnosis.29,30 Proba-
ble PTSD was defined as the presence of at least
one of criterion B or reexperiencing symptoms
(e.g., intrusive memories or distressing dreams),
three of criterion C or avoidance symptoms (e.g.,
efforts to avoid thoughts associated with the
trauma), and two of criterion D or symptoms 
of hyperarousal (e.g., difficulty falling asleep or 
concentrating). Content-specific symptoms (e.g.,
nightmares) had to be specifically related to the
September 11 terrorist attacks to contribute to
probable PTSD. To qualify as symptoms of cur-
rent probable PTSD, all symptoms must have per-
sisted for more than 2 weeks and must have been
present within the previous 30 days.
Statistical analysis
All analyses were weighted to account for po-
tential bias due to the number of telephones and
adults in each household. We present covariates
stratified by gender to show differences in co-
variate association with prevalence of PTSD
within strata of gender. We used two-tailed chi-
square tests to identify significant associations
(p , 0.05) among covariates of interest, gender,
and probable PTSD in unstratified analyses. Vari-
ables significantly associated (p , 0.05) with both
probable PTSD and gender in bivariate unstrati-
fied analyses were considered as potential ex-
planatory variables. These variables were con-
sidered for inclusion in multivariable logistic
regression models of the relationship between
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gender and probable PTSD related to the attacks.
The final multivariable regression model was
built using manual stepwise model building,
where one variable was added at a time to de-
termine the sequential effect of subsequent vari-
able addition on the relation between gender and
probable PTSD. Those variables that when in-
cluded in the model accounted for some part of
the increased risk of probable PTSD associated
with gender ($10% change in gender regression
parameter) were retained in subsequent models.
RESULTS
Overall, 988 persons were included in this
analysis. Fifty-two percent of respondents were
women, and the mean age was 42 years, with a
standard deviation (SD) of 15 years. Other de-
mographic factors and residence distributions in
our sample were consistent with estimates from
the 2000 U.S. Census for this sampling frame, as
noted in previously published studies. For ex-
ample, 52.0% of respondents in our study were
women (comparable to 52.8% women in the com-
parable Manhattan sampling frame), 9.5% were
aged 18–24, 31.2% were aged 25–34, 20.0% were
aged 35–44, 18.0% were aged 45–54, 12.2% were
aged 55–64, and 9.1% were aged $65 (compara-
ble to 10.4%, 27.3%, 19.9%, 16.3%, 11.3%, and
14.8% for each of the age categories respectively
as assessed by the U.S. Census).8,31
Table 1 shows the prevalence of probable
PTSD, stratified by gender, among respondents
with the specified characteristics. In stratified
analysis, the covariates that were significantly as-
sociated with probable PTSD among women
were age (p 5 0.05), annual household income
(p 5 0.03), primary caretaker status (p 5 0.0003),
experience of lifetime forced unwanted sexual
contact (p 5 0.03), mental/emotional problems in
the 12 months prior to September 11 (p , 0.0001),
levels of social support within the last 6 months
(p 5 0.02), perievent panic attack (p , .0001), lost
possessions (p 5 0.0003), lost job because of
World Trade Center disaster (p 5 0.03), volun-
teered time at rescue centers (p 5 0.02), and mea-
sures of concern (p 5 0.05). Among men, those
variables that were significantly associated with
probable PTSD were marital status (p 5 0.01), ex-
perience of forced unwanted sexual contact (p 5
0.02), mental/emotional problems in the 12
months prior to September 11 (p , 0.0001), lost
possessions (p , .0001), lost job because of the
World Trade Center disaster (p , 0.0001), directly
witnessing the attacks (p 5 0.006), perievent
panic attack (p , 0.0001), volunteered time at 
rescue centers (p , 0.0001), and measures of
postevent concern (p 5 0.02).
Covariates that were significantly associated
with both gender and PTSD in unstratified analy-
sis were primary caretaker of children in the
home (female, p 5 0.002; PTSD, p 5 0.0004),
health insurance coverage (female, p 5 0.02;
PTSD, p 5 0.04), experienced unwanted sexual
contact (female, p , 0.0001; PTSD, p 5 0.0004),
mental/emotional problems in the 12 months
prior to September 11 (female, p 5 0.02; PTSD,
p , 0.0001), directly witnessing the event (female,
p 5 0.006; PTSD, p 5 0.006), perievent panic at-
tack (female, p , .0001; PTSD, p , 0.0001), con-
cerned relative may be injured or killed (female,
p 5 0.04; PTSD, p 5 0.009), volunteering time 
at rescue centers (female, p 5 0.03; PTSD, p ,
0.0001), and measures of postevent concern (fe-
male p 5 0.009; PTSD, p , 0.0001). Women were
more likely than men to have probable PTSD, an-
nual incomes ,$20,000, be the primary caretaker
of children, experience unwanted sexual contact,
experience more stressors in last 12 months, ex-
perience mental/emotional problems in last 12
months, have a perievent panic attack, be con-
cerned about injury or death of a relative, expe-
rience death of friend, relative, or acquaintance,
volunteer at rescue centers, and express high lev-
els of concern.
Table 2 shows stepwise logistic multivariable
regression model building accounting for the ef-
fect of gender on probable PTSD, with the incre-
mental addition of covariates that improved
model fit. Both experiences of unwanted sexual
contact (p 5 0.6) and categories of concern (p 5
0.1) were not statistically significant in the final
multivariable regression model. However, both
partly accounted for the increased prevalence of
PTSD among women. In the final model, covari-
ates significantly associated with probable PTSD
were primary caretaker status of children in the
household (odds ratio [OR] 5 2.5), mental/emo-
tional problems in the 12 months prior to Sep-
tember 11 (OR 5 2.3), perievent panic attacks
(OR 5 7.0), and volunteered time at rescue cen-
ters (OR 5 2.9). When adjusted for potential 
confounders, the association between gender and




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(1.3–3.6) in the bivariate gender-probable PTSD
model to OR 5 1.2 (0.7–2.2).
DISCUSSION
One to two months after the September 11 at-
tacks, women were twice as likely as men to re-
port symptoms consistent with probable PTSD
related to the attacks. Factors that explained this
higher prevalence of probable PTSD in multi-
variable analyses were previous unwanted sex-
ual contact, status as primary caretaker of chil-
dren, having worked at rescue centers, concern
for the community at large, having had mental or
emotional problems in the 12 months prior to the
attacks, and having experienced a panic attack
during or soon after the attacks.
The observation that probable PTSD was
higher among women than among men after the
September 11 attacks is consistent with results
from other studies of PTSD after traumatic expe-
riences.3,10,12,14,16,17,32 In this analysis, we exam-
ined the role of four factors that could explain the
higher prevalence of probable PTSD documented
among women after the September 11 terrorist at-
tacks. We hypothesized that the traumatic events
experienced by women before a disaster in part
explained this disparity. We found that although
women were less likely than men to experience
any kind of traumatic event prior to the Septem-
ber 11 attacks, women were four times more
likely than men to report experiencing unwanted
sexual contact. The experience of unwanted sex-
ual contact was associated with probable PTSD
among women and men. Controlling for other
significant variables, previous unwanted sexual
contact increased the risk of a woman having
symptoms consistent with probable PTSD related
to the September 11 attacks by 33%. The impact
of previous traumas on postdisaster PTSD is con-
troversial. Women and men may experience dif-
ferent amounts of trauma with different intensity,
or there may be gender-specific attributes of trau-
matic events that account for the relation between
disasters and PTSD. Our results are consistent
with several studies that have shown that women
are less likely than men to report traumatic ex-
periences and that traumatic experiences overall
are more likely to be associated with PTSD among
women than men.9–10,12,14,16 This was true in the
current study in terms of exposure to various as-
pects of the events that occurred on September 11
(e.g., directly witnessing the event was more fre-
quent among men). However, across the life-
span, women have also been shown to experience
higher rates of some types of events that are as-
sociated with increased risk of PTSD for both men
and women, relative to other types of events. For
example, it has been shown that women experi-
ence higher rates of rape and other sexual assault
than men12,33 and that these experiences are more
likely to lead to PTSD than are other traumatic
experiences.10,12,14,15 Our findings suggest that
previous sexual assault experienced by women
may have played a role in the elevated prevalence
of probable PTSD after September 11 and that wo-
men who are survivors of rape and sexual assault
may benefit from targeted counseling and sup-
port after mass disasters.
High levels of stress may decrease one’s abil-
ity to cope with traumatic events. We hypothe-
sized that the presence of more ancillary stressors
(e.g., higher levels of preevent stress, financial
and personal losses) associated with the Septem-
ber 11 attacks may have increased the risk for 
the subsequent development of probable PTSD
among women. In this analysis, we found no sig-
nificant difference between men and women 
in baseline stress levels or financial or personal
losses. The presence of these stressors in both
men and women in this study was associated
with a greater likelihood of developing PTSD.
Our findings are consistent with previous stud-
ies that have shown that past year stressful events
and financial losses increased the likelihood of
current PTSD.8,17,27 However, unlike previous
studies,14 personal losses were not associated
with a higher risk of PTSD among women than
men. Ancillary stressors related to traumatic
events, although significant predictors of proba-
ble PTSD, did not account for the gender differ-
ence in prevalence of PTSD in the wake of the
September 11 attacks. The overwhelming loss as-
sociated with the September 11 attacks and the
extent to which all New Yorkers were directly or
indirectly affected by the attacks may explain
why we did not observe a gender difference in
the role of ancillary stressors and probable PTSD
in this analysis.
We hypothesized that women in more tradi-
tional gender-based social and behavioral roles
would be more vulnerable to PTSD in the wake
of the September 11 attacks. Traditional gender
roles were operationalized as lower income, in-
dicating poor financial control, status as the
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household’s primary caretaker, low degree of so-
cial support, and concern for the community. We
found that although there was a significant gen-
der difference in income, with a preponderance
of women in the lower income strata, income was
not a significant predictor of probable PTSD. Pri-
mary caretaker status was a significant predictor
of probable PTSD, indicating that women who act
as primary caretakers experience more stress re-
lated to mass disasters, perhaps because of their
perceived burden of protecting and caring for
their children. This effect of caretaker status, a so-
cial role, could account for the wider difference
in incidence of PTSD between genders in more
traditional societies and the lack of significant
gender differences in PTSD among those in non-
traditional gender roles, such as police offi-
cers.22,23 We also found that there was a lower
prevalence of probable PTSD among women with
high levels of social support in the 6 months prior
to the September 11 attacks. Among women, the
prevalence of probable PTSD increased as the de-
gree of social support decreased, whereas social
support was not a significant predictor of proba-
ble PTSD among men. Volunteering at rescue
centers was associated with probable PTSD
among women. This result is consistent with
studies that document that women maintain
more emotionally close relationships and tend to
mobilize more social supports during periods of
stress than men.21 These relationships, when de-
manding, as in periods of stress, have a greater
negative impact on women than on men.19,34 The
effect of acting as the primary caretaker of chil-
dren in the home must be carefully separated
from the effect of other demanding social ties,
given the unique effects of the caretaker-child re-
lationship.35 Women with low levels of social
support, including elderly and homebound wo-
men, benefit from targeted interventions that mo-
bilize social support from families, friends, and
community organizations to prevent and treat
psychological distress after disasters.1
We hypothesized that previous psychological
disorders would be associated with an increased
risk of developing probable PTSD related to the
September 11 attacks. In our data, more women
reported prior mental/emotional problems, and
these problems were associated with having
twice the likelihood of having symptoms consis-
tent with probable PTSD after the September 11
terrorist attacks. In adjusted models, reports of
mental/emotional problems in the previous 12
months increased the likelihood of developing
probable PTSD after the attacks. Previous studies
have shown that women experience higher
prevalence of both current and lifetime affective
and anxiety disorders. Kessler et al.13 showed that
among women, the prevalence of major depres-
sive disorder in the previous 12 months was
12.9%, whereas among men, it was 7.7%. Preex-
isting major depression in women increases their
risk for developing PTSD after exposure to a trau-
matic event more than 2-fold,12,33,36 although, it
is unclear if preexisting depression has a differ-
ent effect on women than men. We also found
that women were more likely to experience
perievent panic attacks and that this explained
33% of the relation between gender and probable
PTSD in this dataset. Research has highlighted
the role of perievent emotional reactions in the
subsequent development of PTSD.7,28,37 Whereas
women with a documented history of prior psy-
chological problems may benefit from targeted
screening after disasters, the identification of
perievent symptomatology that is predictive of
subsequent PTSD development may suggest av-
enues for rapid postdisaster interventions that
can decrease the eventual burden of PTSD among
women.
It is important to note several limitations to this
study. First, there are a number of other factors
that we did not measure in this survey that could
account for some of the unexplained gender dis-
parity in probable PTSD prevalence. Women are
more willing to seek mental health treatment and
also could be more willing than men to report
symptoms of PTSD. Our survey did not include
a detailed past psychological history, limiting the
conclusions we can draw from respondents’ re-
ports of previous mental or emotional problems.
Second, it is possible that our sample introduced
bias that was not accounted for by our analytical
strategy. This is unlikely, given the representa-
tiveness of the sample and the fact that this analy-
sis focuses primarily on explanation of an ob-
served association rather than on determination
of absolute prevalence. Third, we note that some
of the conclusions drawn in this paper are lim-
ited by the modeling technique used. In order to
best understand the range of variables that may
be important to explain the gender-PTSD rela-
tion, we included all variables that may statisti-
cally explain this relation (i.e., variables that were
associated with both gender and with probable
PTSD in bivariate analyses). However, some of
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these variables may have a high likelihood of co-
occurring (e.g., history of unwanted sexual con-
tact and prior stressors) and, thus, are not statis-
tically related to PTSD in the final model. We note
that all the variables included in the final model
are important and contribute to the relation be-
tween gender and probable PTSD. Fourth, gen-
eralization from this study to the general popu-
lation must be made with caution. The New York
City population is in many ways different from
the general U.S. population (e.g., approximately
28% of residents of New York are foreign born,
compared with 11.1% in the rest of the United
States),31 and it is plausible that other variables,
not discussed in this paper, partly account for the
relation between gender and PTSD observed in
other urban contexts.
CONCLUSIONS
One to two months after the September 11 ter-
rorist attacks, we found that the higher preva-
lence of probable PTSD among women was
largely explained by the effect of previous expe-
rience of unwanted sexual contact, the burden of
acting as the primary caretaker for children in a
household, concern for the community at large, a
recent history of mental/emotional problems,
and experience of a perievent panic attack. PTSD
is three to four times more likely to become a
chronic and debilitating disease in women than
in men.1 Isolating the characteristics that increase
the likelihood that women will develop PTSD
may allow early identification and treatment of
those at risk, reducing both the emotional and
economic burden of PTSD after disasters.1,38
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